INTRODUCTION
The impact of consultation length on doctor-patient relationships, workload, and workforce requirements in general practice has long been debated. The 2006-2007 GP workload survey estimated the average consultation length with a GP in the English NHS was 11.7 minutes. 1, 2 However, this figure was calculated by dividing the total time of recorded appointments by the number of patients seen, and may be an overestimate. A recent study suggested consultation length was nearer to 9 minutes. 3 The Royal College of General Practitioners has argued that the 10-minute consultation is unsustainable, recommending that primary care appointments should be at least 15 minutes long, inclusive of examinations. 2 A British Medical Association survey found that 92% of 15 560 GPs felt that 10 minutes for primary care consultations was inadequate. 4 Research on consultation length and its impact has been conducted in a range of international primary care settings. 5 In Australia, longer consultations have been associated with older female GPs and, independently, older female patients of higher socioeconomic status. 6 A Swedish study also found that older patients tended to have longer consultations. 7 Longer consultations have been associated with increased patient satisfaction. [8] [9] [10] However, other research suggests that doctors who have widely varying consultation lengths have a higher proportion rated at least 'good' by patients; time may not, in and of itself, represent 'quality'. 11 Patient choice of consultation length may lead to both doctors and patients reporting better overall experience and better time management. 12 There is some evidence that longer consultations are associated with better health outcomes, 13 including improved hypertension control, 14 fewer prescriptions, 13 and better recognition of long-term and psychosocial problems. 13, 15 A Cochrane Review of changes to consultation length and benefit to patients, doctors, and the healthcare system found that, with more time, doctors did not issue more prescriptions, did not conduct more tests or make more referrals, and patients were not any more satisfied with their care, although doctors had more time for health promotion discussions, and blood pressure may have been measured more frequently. However, the few eligible studies were not of high quality, and the benefits of longer consultations remain unclear. 16 The authors' conclusions remained unchanged after an update of the review in 2016. 17 Little research has considered the relationship between consultation length and patient-reported communication
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Abstract Background
Longer consultations in primary care have been linked with better quality of care and improved health-related outcomes. However, there is little evidence of any potential association between consultation length and patient experience.
Aim
To examine the relationship between consultation length and patient-reported communication, trust and confidence in the doctor, and overall satisfaction.
Design and setting
Analysis of 440 videorecorded consultations and associated patient experience questionnaires from 13 primary care practices in England.
Method
Patients attending a face-to-face consultation with participating GPs consented to having their consultations videoed and completed a questionnaire. Consultation length was calculated from the videorecording. Linear regression (adjusting for patient and doctor demographics) was used to investigate associations between patient experience (overall communication, trust and confidence, and overall satisfaction) and consultation length.
Results
There was no evidence that consultation length was associated with any of the three measures of patient experience (P >0.3 for all). Adjusted changes on a 0-100 scale per additional minute of consultation were: communication score 0.02 (95% confidence interval [CI] = -0.20 to 0.25), trust and confidence in the doctor 0.07 (95% CI = -0.27 to 0.41), and satisfaction -0.14 (95% CI = -0.46 to 0.18).
Conclusion
The authors found no association between patient experience measures of communication and consultation length, and patients may sometimes report good experiences from very short consultations. However, longer consultations may be required to achieve clinical effectiveness and patient safety: aspects also important for achieving high quality of care. Future research should continue to study the benefits of longer consultations, particularly for patients with complex multiple conditions. Keywords appointments and schedules; communication; general practice; physician-patient relations; primary health care.
The authors drew a stratified random sample, stratifying by the communication score banding, GP head count, deprivation index, and geographical location. The authors approached eligible practices in a randomised order until the quota for each stratum was obtained. 22 All GPs conducting four or more clinical sessions per week were invited to participate. For maximum inclusivity, all patients aged >18 years old attending for a face-to-face consultation with a participating GP were eligible. Recruitment took place face-to-face in the waiting room with study researchers. Patients who lacked capacity to provide written consent, and patients with pre-booked appointments who informed the receptionist that they did not want to be approached, were excluded. Methods by which consultation length data have been collected in previous studies are diverse, and not always robust. 11, 15, [23] [24] [25] Videorecording is an accurate and objective measure of consultation length 26 with no undue impact on participants' behaviour. 27, 28 Patients provided prior written consent for their consultation to be videorecorded, confirmed verbally by GPs at the start of the consultation. GPs chose either to leave the camera running continuously, switching it off when a patient declined, or to start each recording as a patient provided verbal consent.
Patients completed a short questionnaire immediately after their consultation, based on the national GPPS 29 including seven items evaluating communication (Figure 1 ), the psychometric properties of which have been validated. 30 As per previous work, the authors calculated a doctor-patient communication score by linearly rescaling responses between 0 and 100 and taking the mean of all responses where four or more informative answers were given. 20, 31 Basic sociodemographic data were collected (patient age, gender, ethnicity,
How this fits in
Longer consultations have been linked to better health outcomes and are often used as a proxy measure for quality of care in the UK. Patient experience is of increasing interest to policymakers and healthcare professionals, yet little is known about its relationship with consultation length. This study examined the relationship between consultation length and patient experience of communication. Results showed no association between consultation length and patient experience of communication, and some problems may appropriately be addressed in short consultations. However, other elements of quality of care may require longer consultations, especially for patients with multiple or complex problems. self-rated health, doctor gender). To ensure accurate estimates of time spent in consultation, the authors calculated consultation length by subtracting the end time of the consultation from its start time, indicated by the doctor asking, 'What can I do for you today?' or similar. Examination duration was recorded from when both parties left the field of view and until both returned, provided the audio continued. Examinations taking place on camera (for example, blood pressure testing, temperature observations, weight checks, and ear examinations) were measured from the point at which the examination began until the examination had stopped. Blood tests, urine tests, and the like were considered a 'bedside' test and included in the overall consultation duration. Interruptions consisted of telephone calls, entry of an unexpected third party, or the doctor or patient leaving the room. Joint consultations, postnatal checks, incomplete video-questionnaire dyads (that is, videos without linked patient questionnaire), videos missing a clear beginning or end, or otherwise incomplete, were excluded from the final sample.
To detect a moderate relationship with all three patient experience outcomes and time (R 2 = 0.13), with a large effect size and acceptable power (that is, 0.95; with α set at 0.05), the calculated sample size required was 134 videoed consultation dyads. However, as this study involved secondary analyses of data already collected and data from a much larger sample were accessible, disregarding some patient data over others would have been unethical. Therefore the entire sample was used. Linear regression was used to investigate associations between mean communication score, trust and confidence in the GP, and satisfaction, adjusted for patient gender, age, self-rated health, ethnicity, and doctor gender. Bootstrapping was used to obtain confidence intervals (CIs) and P-values due to the skewed nature of patient experience scores, clustered by GP to account for the non-independence of observations from individual GPs. Unadjusted and adjusted scores are reported. Sensitivity analyses were conducted to test whether excluding examinations and interruptions had an effect on patient experience. The primary analysis was conducted on total consultation duration (that is, consultation duration as measured, including examination and interruption time).
Shorter consultations may be more acceptable to patients seeing their preferred doctor; some information gathering could be negated, potentially masking the relationship of interest. The authors conducted a sensitivity analysis restricting their sample to patients who expressed a preference for a particular doctor and subsequently adjusted for whether they saw that doctor.
Initial analyses were conducted using sub-items of the communication scale, including item 1: '[how good was the doctor at] giving you enough time?' As these did not show any significant associations, results are not reported.
Non-linear relationships between patient experience and consultation lengths were explored using scatter plots and by adding a quadratic term to the regression models. No evidence of a non-linear relationship was found, therefore results are not shown.
Original data were collected between January 2012 and January 2014. Data were analysed using Stata (version 13.1).
RESULTS
Of the 741 eligible patients in the original study, 529 patients (71.4%) provided consent and completed a questionnaire. In the final analysis, 440 consultations (45 GPs from 13 primary care practices) were included. Examinations were present in 322 (73%) consultations and 21 (5%) consultations contained interruptions. Owing to the quota sampling strategy, a simple participation rate for practices could not be calculated.
Female patients represented 60% (n = 262) of the sample and the most common age category was 65-74 years, comprising one-fifth of the sample (n = 86). Patients were predominantly white (91%, n = 399) and most reported their health to be 'good' or 'very good' ( Table 1) This is the average difference in score on a 0-100 scale between groups or attributable to an additional minute of consultation length either with or without adjustment for other factors. Mean score adjusted for patient gender, age, self-rated health, ethnicity, and doctor gender.
e900 British Journal of General Practice, December 2016 304 (70%) patients endorsed the highest rating for the two other patient experience items indicating, respectively, that they had definite trust and confidence in their doctor, and that they were very satisfied with their overall care. There was no evidence of any association between patient-reported communication scores and consultation length either crudely, or when adjusted for patient and doctor characteristics (for each minute of additional consultation length: unadjusted difference 0.06, 95% CI -0.15 to 0.26, P = 0.592; adjusted difference 0.02, 95% CI -0.20 to 0.25, P = 0.841, Table 2 ). Although a lack of evidence is not a lack of an effect, the authors noted that CIs were narrow, suggesting that any effect of consultation length, if present, would be small. Patients with poorer self-rated health reported poorer communication scores. There was no evidence that ethnicity or gender of doctor was associated with systematic variation in communication scores, but this may reflect a lack of power as indicated by the relatively wide CIs (Table 2) .
There was no evidence of an association between consultation length and trust and confidence (P = 0.681 for adjusted difference, Table 3 ) or overall satisfaction (P = 0.399 for adjusted difference, Table 4 ). Again, 95% CIs were narrow, indicating that any influence of consultation length on patient-reported trust and confidence was likely to be small. Sensitivity analyses adjusting for preferred doctor showed that those who saw their preferred doctor reported better communication; however, this had no material impact on the association between consultation length and communication score. Consequently results are not shown. Sensitivity analyses excluding examination and interruption time showed concordant findings (results not presented).
DISCUSSION
Summary
This study investigated the relationship between consultation length and patient experience in primary care. The mean consultation length (10 minutes 22 seconds) was less than the national average of 11 minutes 42 seconds 1,2 reported in 2007 for GP partners in the English NHS. The consultation length in the current study included only face-to-face contact time, reflecting the time doctors spent directly with the patient; other measures may include time spent reading and recording medical notes. However, consultation length in the current study was slightly longer than that reported elsewhere. 3, 26, 32 There was no association between consultation length and patient experience of communication, trust and confidence in the doctor, or overall satisfaction. Consistent with previous findings 33 female patients reported higher communication scores, as did older patients. There was also an effect of patient self-rated health on communication score.
Strengths and limitations
To the authors' knowledge, this is the first study that has investigated the association between patient experience of communication and consultation length, measured at encounter level. This association has been investigated previously but analysis took place at session level (that is, surgery sessions booked at 5, 7.5, or 10-minute intervals). 8 Doctors routinely videorecord consultations for continued professional development and training, but the use of video to collect robust data on consultation length for research is relatively novel, found only in a small number of studies to date. 26, 32, 34 Consultation length was calculated by the researcher post-consultation, in contrast to the use of appointment systems and other methods. 11, 15, [23] [24] [25] A well-validated questionnaire was used immediately after the consultation to collect patient experience and sociodemographic data, 30 reducing delayed recall effects. CIs were narrow, indicating that the effect of consultation length on outcomes measured is likely to be small.
To align with the broader aims of the research programme, 21 the authors recruited practices with lower GPPS scores for patient experience of communication, so as to access more low-scoring consultations than typical (in the GPPS, 94% of patients score all communication items as good or very good). 35 The authors therefore caution that findings from the current study may not be generalisable to all general practices. However, the authors have shown previously that lower-performing practices can include doctors with a wide range of communication scores. 22 Further, sociodemographic data were broadly representative of patients attending general practices in the wider population and the mean overall communication score was 94.3 points out of 100.
Responses to patient experience questionnaires are often positively skewed [36] [37] [38] [39] and there is increasing evidence that patients may be inhibited in criticising their doctors in survey instruments (N Llanwarne et al, unpublished data, 2016). 21, 40, 41 It is therefore possible that the current survey data may not fully reflect consultations that patients find unsatisfactory; this could be more pronounced for shorter consultations.
Reasons for consulting may influence patient experience and the acceptability of consultation length. Such data were not systematically collected in this study, as has been undertaken elsewhere, 42 and the authors were therefore unable to adjust for these factors.
Reasons for withholding consent were not formally collected but observations made during data collection suggest that these may have included sensitivities around motives for consulting. [43] [44] [45] Mental health conditions have been associated with both longer 46 and shorter consultations, 47 and therefore the current sample may not be representative of those with more sensitive conditions.
Comparison with existing literature
Previous research investigating the relationship between consultation length and patient experience outcomes has focused on patient satisfaction, reporting heterogeneous findings. The authors' findings align with conclusions from a recently updated Cochrane Review that found no relationship between patient satisfaction and consultation length. 16, 17 Patient-reported experience of communication is associated with patient age, ethnicity, and self-rated health; 33 the current study suggests that consultation length is not, however, an independent driver of communication or satisfaction, differing from previous research on consultation length and satisfaction. 13 Patients have also been shown to underestimate the time spent with their doctor 48 and previous research has suggested that complex consultations require additional time. 49 The authors' findings suggest that doctors may already be experts at judging how much time is appropriate on a caseby-case basis, with very short consultations being sufficient in some circumstances and longer consultations provided when required. This is an interpretation consistent with previous literature.
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Implications for research and practice
The authors found no association between patient experience of communication and consultation length. Some consultations may be appropriately short, with both doctor's and patient's agenda effectively addressed, for example, where the doctor is dealing with a simple administrative issue or following up a problem with a patient whom they know well. However, longer consultations may be required for maintaining clinical effectiveness and patient safety, which are also important for high-quality care, especially for patients with complex multiple conditions. Future research should consider the benefits of longer consultations across a wider range of practices, and on patient health outcomes, particularly for those with chronic or multimorbid conditions. 
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